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General and Physieal Chemistry. 

Refractive Indices of Mercury and Thallium Vapours. 
J. C. MCLENNAN (Proc. Roy. Soc., 1921, [ A ] ,  100, 191-200).-The 
refractive indices of mercury and thallium vapour have been 
determined for a number of wave-lengths both by the prism method 
and the interferometer method. A method is described by which 
interferometer tubes and hollow prisms of clear fused quartz, 
free from distortion and all trace of devitrification, can be made. 
These instruments were employed in the present experiments and 
found to yield satisfactory results. The dispersion curve for non- 
luminous thallium vapour indicates the existence of pomalous 
dispersion at the wave-lengths hh5350.65 and 6000 A.U. The 
following values of the refractive index were obtained : mercury 
vapour at normal pressure and temperature by the interfero- 
meter method, A 4860, po 1.000949; A 5132, p0 1.000943; A 6110, 
p0 1.000924 ; A 6230, p0 1.000882 ; prism method, A 435846, 
p0 1.000942 ; A 5460.97, p0 1.000902 ; A 5780, po 1.000891 ; A 6234.31, 
po 1.000860 : thallium vapour at 540", A 4358.56 ; p. 1.000229, 
h 4861.49, p. 1*000110 ; h 5460.97, p. 1.000293 ; A 5769.45, p 1-000222 ; 
A 5790.49, p. 1.000144 ; A 5893, 1*000165 ; A 6234.31, p. 1.000309 ; 
A 6563.04, p. 1.000142. J. F. S. 

Hydrogen Spectra from Long Vacuum Tubes. R. W. 
WOOD (Phil. Mag., 1921, [vi], 42, 729-745; cf. A., 1920, ii, 569).- 
A continuation of previous work (Zoc. c i t . ) .  It is shown that in a 
tube of great length (190 cm.), containing hydrogen with. a suitable 
trace of water-vapour, the centre of the tube exhibits the Balmer 
series with the secondary spectrum reduced to 1/50 of its usual 
intensity. The ends of the tube (to a distance of about 40 cm. 
from the electrode bulbs) show the secondary spectrum strongly 
developed in addition to the Balmer series. The phenomena are 
of the same nature with a continuous current of high potential 
as with an alternating current; that  is, the secondary spectrum 
develops at both the anode and cathode. With the tube in this 
condition, the central portion shows it bright flash of the secondary 
spectrum on closing the switch; the duration of this flash is about 
1 / S O  sec. ; on opening the switch the gas recovers its initial condition 
in about 1/6 sec. and shows the flash again on closing the switch. 
The secondary spectrum is attributed to molecular hydrogen by 
Merton, Stark, and others. The first rush of the current appears 
to break down the molecular hydrogen with the emission of a flash, 
leaving only atomic hydrogen in the centre of the tube (which 
gives the Balmer lines). On stopping the current, molecular 
hydrogen is reformed in about 1/5 sec. The breakdown, however, 
requires the presence of a trace of water-vapour. A very weak 
current produces a fairly strong secondary spectrum in the centre 
VOL. cxx. ii. 25 
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of the tube with the Balmer lines weak or absent. Increase of 
current weakens the seoondary spectrum, which passes through a 
minimum of intensity as the current becomes stronger and at the 
same time the Balmer lines increase in intensity. This is probably 
explained by the fact that molecular hydrogen is reformed as 
rapidly as it is broken down by a weak current. As the current 
strength increases the proportion of atomic hydrogen becomes 
greater with weakening of the secondary spectrum and augmen- 
tation of the Balmer lines. This, however, does not go on indefinitely, 
for with a further increase of current beyond a definite value both 
spectra increase in intensity a t  about the same rate. In  any case, 
the percentage of molecular hydrogen cannot be reduced below a 
certain minimum value. With dry hydrogen and the tube thoroughly 
free from water-vapour, the Balmer lines disappear entirely from 
the entire tube (with the exception of a faint trace of Ha). In 
this stage, a strong group of lines appears in the ultra-violet between 
the 4th and 5th Balmer lines. When the tube is in this, the white 
stage, operation with condenser discharges gives a red discharge 
which shows strongly developed Balmer lines, indicating that 
momentarv currents of several thousand amDeres are able to 
break up holecular hydrogen even in the absenie of water-vapour. 

J. F. S. 

Structure of the Balmer Series Lines of Hydrogen. J. C. 
MCLENNAN and P. LOWE (Proc. Roy. Xw., 1921, [ A ] ,  100, 217- 
226).-The structure of the Balmer series of hydrogen lines has 
been examined, using a long discharge tube of the type recently 
introduced by Wood (A., 1920, ii, 569). The following doublet 
separations were found for the first four members of the Balmer 
series, H,=0-154 A,U., Hg=0*085 A.U., H,=0*062 A.U., and HA= 
0.049 A.U. When these separations are plotted against the squares 
of the corresponding wave-lengths they are shown to lie on a curve 
which points to the vanishing of the doublet separation a t  the 
short wave-length limit of the Balmer series. The lines Ha, Hg, 
H,, and Ha have been shown to consist of triplets when the electric 
discharge takes place in hydrogen containing a trace of nitrogen. 
Experiments made to decide whether the third members of the 
triplets had their origin in the radiations emitted by nitrogen 
atoms or in a modification produced by thc nitrogen in the radia- 
tions emitted by the atoms of hydrogen were not decisive. 

J. F. S. 

The Bdlmer Series of Hydrogen, and the Quantum Theory 
of Line Spectra. RAYMOND T. BLR~E (PhysicaE Rev., 1921, 17, 
589-607).-To make as accurate a comparison as possible between 
the best experimental results for the Balmer series of hydrogen 
and the theoretical results to be expected according to the latest 
developments of the quantum theory of line spectra, the experi- 
mental data are reviewed and the quantum theory of line spectra, 
as applied to  the Balmer series, is summarised historically. The 
fine structure of Ha (1=6563A) consists of six lines, two of which 
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are relatively intense, and the author shows that  Merton's measure- 
ments (A., 1920, ii, 457) of the separation, half-width and relative 
intensities of the Ha and Hp doublets accord with values derived 
from the recent Bohr-Kramers developments of the quantum 
theory, if a general field of 100 volts per cm. is assumed. A dis- 
cussion of spectral formuh for the Balmer series indicates (1) that  
the Rydberg number is not constant for different lines, (2) that  
this discrepancy between observed and computed results is some- 
what reduced by the application of relativity mechanics, and (3) 
that  the discrepancy is obliterated when account is taken of the 
fine structure of the lines. The Rydberg constant for hydrogen 
is then calculated to  be 106,977-7&0.2 and the Rydberg spectral 
series constant for a nucleus of infinite mass is computed to  be 
109,736&0.2. A discussion of observations in mixtures of hydrogen 
and helium rna,de by Merton and Nicholson (A., 1920, ii, 69) at 
relatively high pressures concludes the paper. The well known 
neutral effect of helium on neighbouring electrons together with 
the Maxwellian distribution of velocities, separations, etc., is quite 
sufficient to account for the experimental results thus far obtained. 

CHEMICAL ABSTRACTS. 

Temperature and Band Spectra. W. STEUBING (Phpikal.  
Zeitsch., 1921, 22, 507-511).-The band spectrum of iodine vapour 
has been examined in the posit,ive column of a discharge tube at 
a series of temperatures. The light of the positive column presents 
at ordinary external temperatures a yellowish-green colour, but 
8s the temperature is raised this passes into a bluish-violet colour. 
Spectroscopically, it. is found that as the temperature is raised the 
band spectrum diminishes in intensity, at first in the green and 
then gradually right across the spectrum t o  the orange, which is 
observed at 450", the limit of the experiment. At the same time, 
the intensity of the continuous spectrum increases, so that  it 
becomes responsible for the bluish-violet colour of the positive 
column. The loss of intensity of the band spectrum is accom- 
panied by the appearance of a number of lines which become 
more intensive the more the spectrum loses its characteristic band 
appearance. J. F. S. 

Spectrum of Ionised Potassium. J. C. MCLENNAN (Proc. 
Roy. Soc., 1921, [A] ,  100,182-190).-The author has photographed 
the " ground spectrum " of potassium, using electrodeless tubes in 
which to  excite the vapour. The wave-lengths obtained contain 
the values of 150 lines which were not found by Schillinger (A., 
1910, ii, 369), for which an accuracy of 0.5 A.U. is claimed. I n  
photographing the spectrum with a vacuum spec trocp;raph, wave- 
lengths were recorded at AX 1742.2, 1493.4, 1395.4, 1199.7, 1135.0, 
and 1085.3 A.U.; of these the first may possibly belong t o  potass- 
ium. The remaining five were also found in the helium spectrum, 
and may be due to atoms of mercury from diffusion from the pump. 
The wave-lengths of the enhanced spectrum of potassium, from the 
point of view of numbers and intensity, fall roughly into two divisions 

25-2 
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with a certain amount of overlapping. In  one division, the 
" optical or " spectral '' centre of gravity is approximately at 
X=3800 A.U., and in the other i t  is in the neighbourhood of A= 
2100 A.U. This suggests a similarity with the ordinary and en- 
hanced spectra of argon, the one with its centre of gravity at 3800 
A.U. corresponding with the red spectrum of argon, and the other 
to the blue spectrum of this element. J. F. S. 

The Electrodeless Discharge in Sodium Vapour. JOHN 
K. ROBERTSON (Nature, 1921, 107, 269).-A brilliant electrodeless 
discharge is obtained a t  a temperature of about 300" when a 
primary Tesla coil is placed about a highly exhausted pyrex bulb 
containing metallic sodium, and the whole enclosed in an oven. 
In  addition to the D-lines, doublets a t  6162 (and 6158), 5688 (and 
5683), 4667, and 4497 may be observed, as well asefaint probable 
doublets a t  5153, 4980, and 4572. A. A. E. 

Emission and Adsorption Spectra of Mercury. J. C. 
MCLENNAN and W. W. SHAVER (Proc. Roy. Xoc., 1921, [ A ] ,  100,200- 
217).-Using plates stained with dicyanin, the spectra of a number 
of elements have been photographed in the infra-red region. In  
the casen of mercury, the spectrum was photographed up to 
1 11137 A.U. By the photographic method, as well as by the use 
of thalofide cells, it has been shown that non-luminous mercury 
vapour does not absorb radiation of the wave-length A 10140 A.U. 
It has been found that slight and scarcely visible deposits of 
mercury vapour markedly absorb radiation of the wave-length 
1=10140 A.U., and this result may possibly afford an explanation 
of the observations made by Dearle (A., 1916, ii, 590; 1919, ii, 126). 
By the use of thalofide cells (Case, Physical Rev., 1920, 289) and 
low-intensity mercury arcs, i,t has been shown that radiation of 
the wave-length A=10140 A.U. may be strongly absorbed by 
luminous mercury vapour. From the absence of absorption of 
radiation of wave-length A 10140 A.U. by non-luminous mercury 
vapour, it follows that the atoms of mercury in their ordinary 
state do not possess a resonance potential of 1.26 volts, corresponding 
with A 10140 A.U., in addition to tbe well-established one of 4-9 
volts, corresponding with 12536.72 A.U. 

Revision of Series in the Arc Spectrum of Mercury. 
HERBERT DINGLE (Proc. Roy. Soc., 1921, [A] ,  l00,167--181).-The 
arc spectrum of mercury has been reinvestigated and the lines have 
been grouped in principal, sharp, diffuse, and fundamental series of 
quadruplets, a singlet series, and combination lines. Photographs 
and diagrams of the spectrum are included in the paper. The 
measurements were all made with a quartz Littrow spectrograph 
giving a dispersion of 7.9 A.U. per mm. at 2400 and 12-9 A.U. 
a t  A 2800 and the values, givfn in the international scale, are 
claimed to be accurate to 0-03 A.U. or less. 

J. F. S. 

J. F. S. 
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Anomalous Zeeman Effect and Series System for Neon 
and Mercury. A. LANDB (Physihl. Zeitsch., 1921, 22, 417- 
422).-The results of the quantum theoretical analysis of the 
terms of the Zeeman lines are collected and put forward as spectral 
combination, polarisation, and intensity rules. The completc 
series systems of neon and mercury are arranged by means of a 
principle of selection, of the nature of Sommerfeld’s conception 
of the complete doublets and triplets, and from the arrangement, 
by means of the rules devised from previous work, the Zeeman 
type of each series is obtained. The agreement with experimental 
results as to the number, position, and intensity of the Zeeman 
components confirms the relationship, between the type separated 
by a magnetic field and the multiplication of lines without a field, 
which has been previously deduced on the basis of the quantum 
hypothesis. J. F. S. 

The Electronic Structure of the Heavy Atoms and of their 
Spectral Lines. A. DAUVILLIER (Compt. rend., 1921,173, 647- 
649).-The method used in the detailed study of the L-series of 
uranium (cf. this vol., ii, 532) has been extended to gold, platinum, 
iridium, osmium, and tungsten. The variations of certain homo- 
logous rays have been followed and six new rays have been isolated. 
The wave-lengths of the L-rays of the elements tungsten to uranium 
are tabulated. W. G. 

The Normal Orbit of the Electron in the Atom of Mercury. 
A. TERENIN (Nature, 1921, 107, 203).-A photographic method 
of examicng absorption by non-luminous mercury vapour up to 
A 11300 A.U. revealed the absence of a marked absorption at 
h 10140, although the pressure of mercury vapour reached onc 
atmosphere. Thus the postulation by Dearle of a second normal 
orbit in the mercury atom, of which the corresponding ionisation 
and resonance potentials have never been observed, is unnecessary. 

A. A. E. 

Absorption of Light by Electrically Luminescent Mercury 
Vapour. E. P. METCALFE and B. VENKATESACHAR (Proc. Roy. 
Soc., 1921, [ A ] ,  100, 149--166).-Experiments are described in 
which mercury vapour a t  low pressures, rendered luminous by 
the passage of small electric currents, is found to exert powerful 
selective absorption. It is found that, of the series lines, those 
belonging to  the first and second subordinate series of triplets 
exhibit heavy absorption. The following lines are absorbed : 
AA (5461, 4359, 4047), 3342, (3663, 3132, 2967), 5289, 5295, 5308, 
3655, 3650, 3126 L.U. Photometric observations are recorded on 
the absorption and emission of A5461 A.U. by columns of mercury- 
vapour of different lengths and carrying different currents. The 
relation between the ratio (emission/absorption) and the current 
density is found to  be linear, The applicability of the Stewart- 
Kirchhoff law to  bright line radiation is discussed, and i t  is shown 
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that  the complexity of a line may have a great influence on 
its absorption. The lines 5461 A.U. and 4359 A.U. have been 
reversed, so as to appear as dark lines on the white light spectrum 
of a carbon arc and the sun. The reversal of 5461 A.U. has been 
studied in detail with a Fabry and Perot 6talon and with an 6chelon 
spec trow ope. J. F. S. 

Permanganate Absorption Spectrum : Claim for Priority : 
Formula for Calculating the Uranium Spectrum. JAMES 
MOIR (Trans. Roy.  Xoc. 8th. Africa, 1921, 10, 33-34).-The 
author claims priority for a formula giving the wave-lengths of 
the bands of permanganates (A., 1920, ii, 573) over Adinolfi (A.,  
1920, ii, 721). The formuh put forward by the two authors differ 
in form, but reduce to the same expression. From the formula 
for the absorption spectrum of uranyl salts, n=l/A=2113+66N, 
where N=O, 1, 2, 3, or 4 (Zoc. ci t . ) ,  it is now shown that the bands 
of non-ionised solid salts may be calculated. Thus the bands of 
autunite are given by dividing the figures calculated by the above 
formula by the sixth root of the ratio of the molecular weight of 
the salt to  that  of UO$+. I n  this case the observed bands are 
AA 1945, 2000, 2062, 2128, and 2190, whilst the bands calculated 
by the formula n=1/1=(2113+66N)/",/914/2 x 270=1937+60-5X 
are 11 1937, 1997, 2058, 2118, and 2179. J. F. S. 

T w o  Peculiar Luminescence [Phenomena]. CHR. WINTHER 
(Zeitsch. wks.  Photochem., 192 1, 21, 45-65) .-On illuminating 
certain preparations of zinc oxide with ultra-violet rays, it lumin- 
escence is displayed which slowly increases in intensity to a maximum, 
and on removing the exciting rays immediately disappears, but a 
dark, fading period must be present. A weak and transient 
phosphorescence is shown at the same time. Several liquids 
when mixed with this variety of zinc oxide display marked con- 
stitutive actions on the intensity of the luminescence. When 
potassium iodide is moistened with 2-5N-hydrochloric acid, i t  
emits a luminescence which lasts for about one second and may be 
photographed. The wave-length of the luminescence waves lies 
in the region 300-313pp. A similar effect may be produced by 
partly substituting for hydrochloric acid potassium chloride, 
bromide or iodide, or ethyl alcohol. The optimum mixtures have 
been determined in each case. Potassium iodide becomes at first 
more active by the absorption of water-vapour and then much 
weaker. The optimum effect is observed with a vapour pressure of 
water of 14-6 mm. at 25". Inactive preparations are rendered 
feebly active by absorption of moisture. The phenomenon in all 
probability depends on a crystallo-luminescence brought about by 
the potassium chloride. 

Decomposition of Hydrogen Peroxide in Ultra-violet Light. 
GERTRUD KORNFELD (Zeitsch. wiss. Photochem., 1921,21,66-99).- 
Earlier measurements of the decomposition of hydrogen peroxide by 
ultra-violet light have shown that the Einstein equivalent law does 

J. F. S. 
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not hold for these cases, and further that  the velocity of the process 
is dependent only on the quantity of light absorbed, and not on 
the concentration of the solution. The present work has as its 
object the investigation of the above-mentioned points. A series 
of measurements with non-homogeneous light of unknown wave- 
length was first made and found to be in keeping with the earlier 
work, since the velocity of the change is strongly reduced by small 
additions of acid or alkali. It was also found that a slight depend- 
ence of the reaction velocity on the concentration of the peroxide 
exists, The later experiments were made with light of wave- 
length 305-316 pp, and in each case the absorption was determined 
exactly. It is found that with increasing dilution the velocity is 
increasingly dependent on the concentration ; the addition of acid 
also causes a diminution of the velocity which depends on the 
amount of acid added. That Einstein’s equivalent law does not 
hold was confirmed, and i t  is shown that in the most favourable 
case I hv brings about the decomposition of eighty molecules. 
Assumptions are made as to  the mechanism of the process, and 
these lead to calculated results which agree with the experimental 
results. J. F. S. 

Artificial Disintegration of Light Elements. (SIR) E. RUTIIER- 
FORD and J. CHADWICK (Phil. Mag., 1921, [vi], 42, 809-825).- 
I n  previous papers (A., 1919, ii, 256-261; 1920, ii, 541) it was 
shown that  when a-particles were passed through nitrogen, posi- 
tively charged hydrogen atoms were liberated at high velocities, 
but an uncertainty remained as to  the range of the hydrogen 
particle. With a new and improved microscope, the authors 
have now been able to  show that  the hydrogen particles emitted 
from nitrogen have a maximum range of 40 cm. of air, whereas 
the hydrogen particles from gaseous hydrogen or hydrogen com- 
pounds have a maximum range of 29 cm. of air, both being 
produced by a-particles from Radium-C of range 7 cm. of air. 
This proves definitely that the charged hydrogen particles do 
not come from either gaseous hydrogen or hydrogen compounds 
present as impurity in the nitrogen. The elements lithium, glucinum, 
boron, carbon, nitrogen, oxygen, fluorine, sodium, magnesium, 
aluminium, silicon, phosphorus, and sulphur or a suitable com- 
pound have been treated with a-rays from a quantity of Radium-C 
equivalent to 20 mg. of radium at a distance of 3.5 cm. from the 
zinc sulphide screen. The number of scintillations per minute 
per mg. activity of the source has been determined at an absorption 
of 32 cm. of air. It is found that  boron, nitrogen, fluorine, sodium, 
aluminium, and phosphorus give off charged hydrogen atoms with 
ranges in cm. of air, of ca. 45, 40, ca. 40, ca. 42, 90, and ca. 65 cm. 
respectively. Chlorine, calcium, titanium, manganese, iron, copper, 
tin, silver, and gold give no particles of a greater range than 32 cm. 
of air, but no investigation has been made for particles of a range 
less than 32 cm. of air. I n  the case of nitrogen, it is shown that  
the number of particles emitted increases rapidly with the velocity 
of the a-particles. In the case of aluminium, it is found that the 
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direction of escape of the particles is to a large extent independent 
of the direction of the impinging a-particles, nearly as many being 
expelled in the backward as in the forward direction. The range 
of the backward particles is less than that of the forward particles; 
for example, with cc-particles of range 7.0 cm. of air, the maximum 
range is 67 cm. of air for the backward particles but 90 cm. for 
the forward particles. It is shown that only those elements with 
an atomic mass of 4n+2 or 4n+3, where n is a whole number, 
give rise to hydrogen atoms. This result is explicable on the 
hypothesis that these elements are built up from helium and hydrogen 
nuclei. To account for the liberation of a hydrogen atom at high 
speed, i t  is necessary to suppose that the hydrogen nuclei are 
satellites of the main nucleus. I n  a close collision, the a-particle 
is able to give sufficient energy to the satellite to cause its escape 
at high speed from the central nucleus. The velocity of escape of 
the hydrogen atom does not seem to  be very closely connected 
with the nuclear charge of the disintegrated element, for the range 
of the hydrogen atoms from boron (charge 5) is greater than that  
for nitrogen (charge 7), whilst the range of the hydrogen atom 
from aluminium (13) is greater than that from phosphorus (14). 
The above hypothesis assumes that positively charged substances 
attract one another at the very small distances involved. Such 
attractive forces must exist to  hold the ordinary composite nucleus 
in equilibrium, and i t  seems likely that these attractive forces 
will extend some distance from the nucleus. If this view is correct, 
the forces on the a-particle are initially repulsive, but change sign 
very near the nucleus. Hydrogen atoms do not appear to  be 
liberated from aluminium by a-particles of less range than 5 cm. 
This and the increased number liberated by an increase in the 
velocity of the a-particle shows that the “ disruption ” potential 
of the nucleus by an ?-particle, that  is, the potential difference 
required to communicate the same energy to  an electron as is 
possessed by the a-particle, is of the order of six million volts for 
aluminium. 3. F. S. 

Production of Radiation and Ionisation by Electron Bom- 
bardment in P x q  and in Impure Helium. PRANK HORTON 
and ANN CATHERINE DAVIES (Phil. Mag., 1921, [vi], 42, 746- 
773).-An outline of the development of ideas concerning the 
arrangement of the two electrons in the helium atom is given, 
starting with the author’s determination of the minimum radiation 
voltage and the minimum ionisation voltage for normal helium 
(A., 1919, ii, 210). I n  this connexion, the theoretical deductions 
of Bohr, Franck, and Reiche (A., 1920, ii, 656), Land6 (A., 1919, 
ii, 309), and Kemble (this vol., ii, 478) are discussed and the experi- 
mental work of Compton (A., 1920, ii, 725) and of Franck and 
Knipping (A., 1920, ii, 72) is considered and criticised. Because 
of the divergence in the results of the various investigators, the 
authors’ former conclusions have been re-investigated, in a specially 
designed apparatus, over a wider range of pressures than used before. 
The new experiments show that in pure helium radiation is produced 
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by the impacts of electrons with 20.4 volts energy, in confirmation 
of the authors' earlier conclusions, but in disagreement with the 
most recent conclusions of Franck and Knipping. A second type 
of radiation is produced a t  21.2 volts, in agreement with Franck 
and Knipping. The 21.2 volt radiation ionises abnormal helium 
produced by 20.4 volts electron impacts, and with a relatively high 
gas pressure the detected effects of ionisation may swamp those 
of radiation, This result provides an explanation of the ionisation 
of helium by electrons having less than the normal ionising velocity, 
which is essentially different from that offered by Compton. Both 
types of radiation can be absorbed and subsequently re-emitted by 
normal helium atoms, so that they are passed from atom to atom 
throughout a volume of the gas. For velocities below the normal 
ionising velocity, the amount of ionisation produced as the result 
of electron impacts on abnormal helium atoms, under the experi- 
mental conditions, is small in comparison with that resulting 
from the ioiiising action of the 21-2 volts radiation. The possi- 
bility of the presence of a small quantity of impurity in the helium 
facilitating the production of radiation a t  20.4 volts has been 
investigated, but no evidence that impurity acts in this way has 
been obtained. It is concluded that the significance of the experi- 
mental results in connexion with theories of the arrangement of 
the two electrons in the normal helium atom lies in the fact that 
they indicate that the limitations of the selection principle are 
not applicable to  the fundamental displacements of the outer 
electron of the helium atom. J. F. S. 

J-Radiation. J. A. CROWTHER (Phil. Mag., 1921, [vi], 42, 
719--728).-The author has investigated the relative absorbability 
of the primary and secondary X-radiations from an aluminium 
radiator. It is shown that the ratio of the secondary radiation to 
primary radiation steadily diminishes as the thickness of the 
absorbing screens is increased. This indicates that the secondary 
radiation is distinctly more absorbable than the primary. The 
coefficients of absorption of primary and secondary fluorescent 
radiations in aluminium have been determined for the radiators 
paraffin wax, aluminium, and copper. The author shows that the 
J-radiation, unlike the K-radiation, consists, not of a group of 
lines of approximately the same wave-length, but of a considerable 
number of lines comparatively widely spaced in the spectrum. 
The J-radiations from elements of low atomic number are very 
weak compared with the K-radiations. In  the case of copper, 
the intensity of the hard, fluorescent radiation is about 1/30 of that 
of the characteristic radiation from the radiator. This indicates 
that these hard, fluorescent radiations are not easily excited. To 
excite any given line of the series it is probably necessary that the 
wave-length of the primary radiation should not be much shorter 
than that of the line to be excited. The hard secondary radiations 
produced from aluminium, copper, and paraffin wax probably 
correspond with different lines in the J-spectrum of the elements. 

J. F. S. 
25" 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
21

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
09

:2
6:

53
. 

View Article Online

http://dx.doi.org/10.1039/ca9212005665


ii. 674 ABSTRACTS OF CHEMICAL PAPERS. 

Explanation of Rontgen Spectra and the Constitution of 
the Atom. L. VEGARD (Physikal. Zeitsch., 1921, 22, 271-274), 
ADOLF SMEKAL (ibid., 400402).--Polemical. In  the first paper 
Vegard replies to Smekal’s criticism (A., 1920, ii, 654) of his theories 
on Rontgen spectra and the constitution of the atom (A., 1919, 
ii, 129). I n  the second paper Smekal maintains his earlier position. 

J. F. S. 

Wave-length of X-Rays. RALPH W. G. WYCKOFF (J. Wmh- 
inglon Acad. Xci., 1921, 11, 36&373).-A theoretical paper in 
which i t  is shown that  with the existing knowledge i t  is impossible 
to determine definitely the structure of any crystal in advance of 
a knowledge of the wave-length of X-rays. Viewcd from this 
position alone, the problem of the length of X-ray waves and 
of the structures of crystals becomes indeterminate. If the case 
of sodium chloride be taken as typical, i t  is shown that there are 
other structures, beside the commonly-accepted ‘‘ sodium chloride 
arrangement,’’ which are in agreement with the present experi- 
mental data. As a result of this lack of definiteness, it is empha- 
sised that it is more logical to consider the value of the wave-lengths 
of X-rays as based on the quantum hypothesis. 

The Mass Absorption and Mass Scattering Coefficients 
for HFmogeneous X-Rays of Wave-length between 0.13 and 
1-05 Angstrom Units in Water, Lithium, Carbon, Nitrogen, 
Oxygen, Aluminium, and Iron. C. W. HEWLETT (Physical 
Rev., 1921, 17, 284--301).-The presentation of new experimental 
work is preceded by a discussion of the current views of the mechan- 
ism of absorption and scattering. The total absorption coefficient 
of homogeneous X-rays, obtained by means of a Bragg spectro- 
meter, was measured for the above-named materials a t  various 
wave-lengths. The total mass absorption coefficient was found 
to be proportional to the cube of the wave-length over certain 
regions, but in all cases where the above range was entirely 
covered, the constant of proportionality differed for different 
ranges of wave-length. The case of hydrogen seems to be an 
exception, as its total mass coefficient was found proportional to  
the 9/2 power of the wave-length. This, however, was obtained 
by combining the results from water and liquid oxygen. The 
constant with which the cube of the wave-length is multiplied 
to give the true mass absorption coefficient is found to be approxim- 
ately proportional to the cube of the atomic number of the absorbing 
element, except for lithium, indicating that Moseley’s law does not 
hold for that  element. The true mass absorption coefficient for iron 
is apparently not proportional to the cube of the wave-length between 
0.70 and 1.05 A.U. For other elements with wave-lengths less 
than 0.20 B.U., these coefficients are smaller than is to be expected 
from theory if the electron has a diameter of the order of cm. 
The lack of this decrease in the coefficients of iron is attributed to a 
shrinkage in the diameter of the electrons in the atoms on account 
of a closer packing of the electrons. The mass scattering coefficient 

J. F. S. 
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of all the materials studied is less than that given by Thomson’s 
theory. For hydrogen i t  is approximately twice that for other 
elements, which is further evidence that hydrogen has twice as 
many scattering electrons per unit of mass as other elements. For 
iron this c?efficient. apparently increases for wave-lengt hs longer 
than 0.70 A.C. CHEMICAL ABSTRACTS. 

N. ERNEST 
DORSEY (J. Washington Acad. Xci., 1921, 11, 381--386).-The 
author puts forward reasons for introducing a new radioactive 
quantity. The main reason is to avoid the use of long sentences 
in expressing the quantity of a radioactive substance used, such 
as “ R a d i u m 8  corresponding with 1 gram radium.” The quantity 
which the author terms “ r ” is that  amount of the material which 
will produce transformed atoms at the same rate as transformed 
atoms are produced by 1 gram of radium. The author proposes 
that either the Dresent definition of the curie be modified to meet 

A Radioactive Quantity requiring a Name. 

the 
A 

case, or a new unit, termed the ruthcrford, be introduced. 
J. F. S. 

Application of Anode Rays to the Investigation of Isotopes. 
G. P. THOMSON (Phil. Mag., 1921, [vi], 42, 857-867; cf. Proc. 
Camb. Phil. Xoc., xx, 210).-Photographs have been obtained for 
anode rays showing parabolas corresponding with singly charged 
atoms of lithium, glucinum, sodium, potassium, calcium, and 
strontium. Lithium is a mixture of isotopes of atomic weights 
6 and 7 .  The proportions in which these appear in the rays are 
not constant, there being a tendency for the line a t  6 to be some- 
times considerably stronger than would be expected from the 
atomic weight. Glucinum is apparently single, atomic weight 9. 
If there is an isotope at 10 or 11, i t  is present in extremely small 
proportion. The remaining elements could not be resolved with 
the apparatus used, but calcium must consist of atoms of weight 
equal to those of either potassium or argon, that  is, a so-called 
“ isobar.” No trace was found of doubly-charged metallic atoms 
or of atoms with a negative charge. Itt seems probable that the 
mechanism of the anode rags is more analogous to spluttering 
than to  electrolysis. 

Branching Relationship for Ra-C, Ac-C, Th-C, and the Dis- 
integration Constant of the c’’ Products. ELEONORE ALBRECHT 
(Chem. Zentr., 1921, iii, 516; from Sitxungsber. K .  Akad. PF’iss. 
Wien, 1919, [2a], 128, 925--944).-Making use of Marsden and 
Darwin’s (A., 1912, ii, 824) relationship Th-C” : Th-C=0.35, the 
author has determined the corresponding branch relationship for 
Ac-C and Ra-C. The C” products were obtained by the recoil 
method from very active C products. From the electrometric 
measurements, the half life (T) has been calculated and the follow- 
ing values have been obtained, Ac-C”, T=4-76 min., Th-C”, T=3-20 
min., and Ra-C”, T=1-32 min. The C” products were collected on 
a negatively charged brass disk, which was placed above and very 
close t o  another plate containing the C products. A residual 

J. F. S. 
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activity, which is due to a contamination of the C" plates by 
Ac(B+C), Th(R+C), or Ra-C respectively, is estimated and brought 
into the calculations, so that a purc disintegration curve of the C" 
product is obtained. The branching relationship, Ac-C" : Ac-C is 
calculated from the ionising relationship of C" : C, on the assumption 
that in the appropriate equations one pair of proportionality factors 
varies its the ionising action of the a-particles of Ac-C and Th-C, 
whilst the second pair varies as the absorption coefficients of the 
p rays of Ac-C" and Th-C". The rclationships found are Ac-C" : Ac-C' 
=99.84 and Ra-9'' : Ra-C=0-0004. J. F. S. 

Nomenclature of the Radioactive Families. M. C. NEU- 
BURGER (Physikal. Zeitsch., 1921, 22, 247-248).-The author 
proposes a modified nomenclature for the radioactive families ; 
this includes the terms, principal family, root family, and branch 
family. The principal families are the uranium and thorium 
families, and include the whole of the products of disintegration of 
these elements respectively, The root family, and there is only 
one, is that portion of the uranium family before the branching 
into ionium and uranium-Y; it consists therefore of the series 
U, --+ U-X, -+ U-X, ---t U,. There are two branch families, 
namely, ionium -+ the final products, and uranium- Y --+ the final 
products, J. F. S. 

States of Iron in Nitric Acid. JOSEPX GRANT BROWN ( J .  
Physical Chem., 1921, 25, 429454).-The author has measured 
the E.M.F. of cells of the type FelHNO, soln.llHNO,(conc.)lPt, 
in which, the nitric acid varied between d 1.01 and 1-41 and the 
iron electrode was sometimes rotated and sometimes still during 
the measurement. The E.M.P. was measured repeatedly from 
the moment of immersion of the electrode until a steady state was 
obtained. The surface of the electrode in the motionless experi- 
ments was examined microscopically, The results are discussed 
a t  length and the author is of the opinion that active iron is ferrous, 
that is, it sends ferrous ions into the solution, whilst passive iron is 
ferric. J. F. S. 

The Theory of the Pile. D&COMBE (Compt. rend., 1921, 173, 
83&836).-The author proposes to 'base the theory of the hydro- 
electric pile on the proposition that the non-compensated heat 
developed in a pile in action by the chemical reaction proceeding in 
it is equal to the Joule heat, rPdt, which is developed therein by 
virtue of its internal resistance r and of the current i which is 
circulating. This is discussed from a theoretical point of view. 

W. G. 

Potential of the Thallium Electrode and the Free Energy 
of Formation of Thallous Iodide. GRINNEL JONES and WALTER 
CECIL SCHUMB (Proc. Amer. Acad. Arts Sci., 1921, 56, 199-236).- 
Measurements have been made a t  25" and 0" of the conductivity 
and ionisation of thallous nitrate solutions, of the solubility of 
thallous chloride and of thallous iodide, and of the normal potentials 
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of the thallium and the iodine electrodes. From the conductivity 
data, the equivalent conductance of the thallium ion was found to 
be 78.36 mhos a t  25" and 41.8 mhos a t  0". The equivalent con- 
centrations of the ionised fractions of thallous chloride and thallous 
iodide, calculated from the conductivity of saturated solutions of 
these salts, are, respectively, 0.014094 and 0.000235 a t  25", and 
0.006095 and 0.0000587 a t  0". From the potential measurements 
it has been computed that the normal potential of the thallium 
electrode is +0.6188 volt a t  25" and +0.5885 volt a t  O", and 
that of the iodine electrode -0.3406 volt a t  25" and -0.3399 volt 
a t  0". From the foregoing results, the following are computed for 
the reaction : T1 (solid) +0.5 I, (solid)=TlI (solid) : free energy of 
formation (A)=135.79 kj. a t  25" and 12548 kj. a t  0"; heat of 
formation (U)=122.11 kj. at 25". Contrary to the assumptions 
of earlier investigators, it has been found that a metallic thallium 
electrode is more negative than a saturated two-phase amalgam 
electrode by 2.8 millivolts at 25" and 1.8 millivolts a t  0". 

CHEMICAL ABSTRACTS. 

Electrolysis of Hot Concentrated Sulphuric Acid. HAKS 
HOFFMANN (Zeitsch. Elektrochem., 1921, 27, 442445).-The 
author has electrolysed concentrated sulphuric acid (98.3 yo) 
di8 1.841 at a series of high temperatures by currents of various 
strengths. It is shown that at 50°, independently of the current 
strength, hydrogen, hydrogen sulphide, and sulphur are produced 
on the cathode, whilst at higher temperatures sulphur dioxide 
and sulphur are produced and in the neighbourhood of 300" only 
sulphur is obtained. Oxygen is liberated from the anode a t  these 
temperatures. At 200", the oxygen is mixed with sulphur dioxide, 
produced from sulphur which has diffused from the cathode 
chamber, and has been oxidised by the hot sulphuric acid and 
the nascent oxygen. From 280" upward sulphur dioxide and 
oxygen are liberated in quantities corresponding with Faraday 's 
law. The gas element SO,IO,, in consequence of incomplete 
charging of the electrodes, does not furnish the expected E.M.F. ,  
and also the velocity of reaction of the gases is too small for 
the production of large quantities of current. The technical 
possibilities of such a cell are regarded as hopeless. The decom- 
position ,voltage of hot concentrated sulphuric acid lies near to 
that of water, that is, higher than the calculated and observed 
values of the potential difference of the gas element. From this 
it follows that the primary products of electrolysis are hydrogen 
and oxygen whilst sulphur dioxide is a secondary product. 

J. F. S. 

Structure of Metal Electrolytically deposited on Rotating 
Cathodes. W. E. HUGHES ( J .  Physical Chem., 1921, 25, 495- 
509).-A discussion on the structure of metals which have been 
deposited electrolytically on rotating cathodes. It is suggested (1) 
that the polished appearance often observed on the surface of deposits 
formed on rotating cathodes is due to the smallness of the grains 
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composing the deposit, (2) that  the smallness of grain is a conse- 
quence of the constancy of metal concentration a t  the cathode 
surface, and ( 3 )  that, since mechanical movement can maintain 
a constant metal concentration, rotation of the cathode operates 
in that  way in the cases of deposits formed on rotating cathodes 
and not, as has been suggested, by way of burnishing. 

Influence of Chlorides on the Decomposition Voltage Curve 
of Chromic Acid. E. LIEEREICH (Zeitsch. Elektrochem., 1021, 
27, 452--455).-The thin layers of oxide or hydroxide on the 
cathode which give rise to the periodic phenomena observed during 
the electrolysis of chromic acid are shown to  be colloidal in nature; 
the oxide is drawn t o  the cathode just so long as a negative tension 
lies on it. The addition of chlorides brings about a displacement 
of two curves which make up thc decomposition voltage curve of 
chromic acid. J. F. S. 

Calculation of the Specific Heat of Gases. 11. W. HERZ 
(Zeitsch. Elektrochena., 1931, 27, 4 7 4 4 7 5 ;  cf. this vol., ii, 299).- 
A theoretical paper in which the author has deduced four equations 
by means of which the difference between the two specific heats 
of gases may be calculated. The first of these, Cp-Cv=y/M1/3d3!3 
(Tk-T) in which y is the surface tension is deduced from the 
Eotvos rule for non-associated liquids. According to Lorenz 
(A., 1916, ii, 240), the quotient of tlhe density at the boiling point 
and the critical density is approximately equal to 2.66, whence 
the second equation, C,-C,=0.75dS/dkM, is obtained. The third 
equation, C,--C,=cL/MT& in which c is the boiling-point elevation 
constant and L the latent heat of vaporisation, is obtained from 
van't Hoff's boiling-point relationship. The fourfh equation is 
obtained by combining Eotvos's rule with Oswald and Davies's 
equation, Tk=(1/K2,+293) /2  (Zeitsch. anorg. Chem., 1920, 112, 
278). This has the form C,-C,= ( 1/K2,+273) /MTk,  in which 
K,, is the coefficient of expansion at 20". The values of C,-C, 
calculated by each of these equations is compared with the experi- 
mentally determined values of twelve substances of widely differing 
character; a fair agreement is found in all cases. I n  the first 
equation, the variations from the accepted value lie between 
+Ei-6yo and -12y0, in the second equation between +6% and 
-27%, in the third equation between +6% and -21%, and in 
the fourth equation between +2% and -18%. 

Fielding's Formula connecting Critical Temperatures and 
Pressures. 3. NEWTON PRIEND (Chem. News, 1921, 123, 219- 
220).-The author shows that the formula recently put forward 
by Fielding (A., 1919, ii, 45) connecting critical temperature with 
critical pressure has a theoretical basis and may be evolved from 
the van der Waals equation. The formula has the form Tc= 
Kl/p,+x, in which K and x are constants. The author shows that  
the expression Tc=8/R2/apc/27 is readily obtained. If now &/R 
remains fairly constant, as is quite possible at least for allied 
elements, the equation may be written T',=K.\/pc, where K is a 

J. F. S.  

J. F. S .  
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constant equal to  8&/Bd%. This expression is the essential 
feature of Fielding's equation, and since i t  is not to  be expected 
that  &/B is even approximately constant for all the elements, i t  
is not surprising that Fielding finds notable exceptions t o  his 
formula. Hence there is not only a theoretical basis for the 
formula but also an explanation for the exceptions. J. F. S. 

J. C. THOMPSON (Chem. News, 
1921,123,20&206) .-On the bases of several unusual assumptions, 
the author deduces a formula for calculating the latent heat of 
vaporisation. The formula has the form Plog1,P/10~31 x DQ 3= L, 
in which P is the ratio between the density of a liquid and its 
vapour at the boiling point, and D is the density of the liquid at 
the boiling point compared with water at 4". The assumptions 
made in the deduction of the formula are : (i) molecules do not 
collide, but pass sufficiently near to  each other for the forces of 
attraction between them to  be constantly altering the direction 
of movement. The forces of attraction probably consist of ordinary 
gravitational force together with surplus or unsaturated valency 
force, (ii) molecules are without size, (iii) a liquid is merely a gas 
under the pressure produced by the attractive force of its molecules, 
(iv) a solid is a liquid in which the attractive forces of the molecules 
are different in different directions, (v) a crystalline solid is a solid 
in which the major attractive forces are all acting in one direction, 
and the minor forces in another. The values calculated for the 
latent heat by means of the above formula agree remarkably 
well with the accepted experimental values; thus : water 536.6 
(536.6), ethyl ether, 87.58 (87.4), benzene, 95.21 (96.1), and oxygen, 
52-3 (52.0); the accepted values are given in brackets. 

Specific Heat of Vapours. Determination of Specific Heat 
of a Vapour at Constant Pressure, C p .  J. C. THOMPSON 
(Chem. News, 1921, 123, 220-221).-A theoretical paper in which 
a method of calculating the specific heat of gases at constant 
pressure is outlined, which, although not theoretically sound, 
yields fairly correct results. The axioms (i), (iii), (iv) in the pre- 
ceding abstract and those following are discussed. (a) The size 
of molecules does not in any way influence the volume occupied 
by a liquid. ( 6 )  A crystalline solid is so arranged that equal 
forces always act in the Same direction. The growth of a crystal 
from solution is explained on this hypothesis, as the molecules in 
separating from solution will attach themselves to  the small crystal 
so that  the greater forces act on the greater forces. 

Necessity of bringing Concordance into the Thermo- 
chemical Data of Organic Compounds. WOJCIECH SWIENTOS- 
LAWSKI (reprint from Rocxniki Chemji, 1, 59--103).-The author 
reviews a large number of thermochemical data of organic com- 
pounds and discusses the experimental basis of the results. He 
maintains that  a single organic substance ought to be chosen its 
the standard of thermochemical data;  this substance should be 
benzoic acid, the heat of combustion of which should be determined 

Latent Heat of Vaporisation. 

J. F. S. 

J. F. S.  
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with the greatest precision and the value obtained accepted as 
an international standard. The value ought to be expressed in 
calories and not in absolute units, since i t  is impossible to deter- 
mine the latter quantity with the necessary precision. Calori- 
metric bombs should always be standardised by means of this 
substance, and authors of work in the thermochemistry of organic 
compounds should always state full details of the standardisation 
of the bomb so that recalculation of the resulbs may be possible. 

J. F. S. 
Divergence betwsen Adiabatic and Ordinary [Thermo- 

chemical] Measurements. W. SWIENTOSLAWSKI and HELENA I 
ZOFJA BZASZKOWSKIE (Roczniki Chemji, 1,166-170).-The authors 
have carried out thermochemical measurements under diff ering 
conditions ; (1) in an ordinary calorimeter in which the temperature 
of the outer jacket was kept constant ; (2) in an ordinary calorimeter 
in which the evaporation of water was prevented by covering i t  
with a layer of a very slightly volatile liquid ; and (3) in an adiabatic 
calorimeter. The results obtained show that the figure obtained 
by the measurement of a constant quantity of heat in an ordinary 
calorimeter differs from the value obtained for the same quantity 
in an adiabatic calorimeter according to the conditions under which 
the measurement is made. The difference in the two values varies 
between &0.03% and &0-46%. 

' Substantive Cotton Dyeing. RUDOLF AUERBACH (Kolloid 
Zeitsch., 1921,29, 190--193).-The velocity of diffusion of a number 
of substantive cotton dyes into a 4% gelatin jelly has been deter- 
mined at 20". The distance to which the dye has diffused was 
measured after twenty-four, thirty-six, sixty, and eighty-four hours 
and comparative measurements were made with 0.1, 0.05, and 
0.01 % solutions of the highly-dispersed crystal-violet. It is shown 
that  dyes which are adsorbed from cold solution, diffuse at an 
average rate of 3.5 mm. per day from O.lyo solutions, whereas 
dyes which are adsorbed from warm solutions under the same 
conditions diffuse at 0.9 mm. per day. Potassium dichromate 
will also dye cotton, but if the dyed material is washed with either 
water or alcohol the dichromate is all removed, but in washing 
with mixtures of alcohol and water it is found that less dichromate 
is removed as the alcohol concentration increases up to  a maximum 
alcohol concentration of about 65%, after which more dichromate 
may be washed out. It is suggested that the dispersion of the 
dichromate is at its minimum in the presence of 65% alcohol. 

J. F. S. 

J. F. S. 
The Empirical Formula of Walden and the Theory of 

Ghosh. (MLLE) H. KADLCOV~ (Chem. Listy, 1921, 15, 109- 
llO).-The values obtained for the empirical constant of Walden 
(A., 1920, ii, 598-600) D q v  as determined by himself and 
those resulting from calculations according to  Ghosh's theory 
(T., 1918, 113, 449; 1920, 117, 1390) for different degrees of 
dissociation, although in close agreement, are not identical. Since 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
21

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
09

:2
6:

53
. 

View Article Online

http://dx.doi.org/10.1039/ca9212005665


GENERAL AND PHYSICAL CHEMISTRY. ii. 681 

a comparison of the results of both Walden and Ghosh leads to the 
conclusion that for a definite degree of dissociation the value of 
D$'v is a constant, it may also be concluded that an electrostatic 
attraction really exists in solution between electrolytic ions having 
charges in agreement with the charge of ordinary electrons. The 
supposition of Ghosh that strong electrolytes are completely 
dissociated especially in concentrated solutions does not seem 
warranted. CHEMICAL ABSTRACTS. 

Bragg's Work and the Law of Definite Proportions. A. 
QUARTAROLI (Guxzetta, 1921, 51, ii, 21 1-212).-The author replies 
to Perucca's criticism (this vol., ii, 493) on his previous paper 
(A,,  1920, ii, 602). 

Possible Utilisation of the Diagrams of Diffraction of X-Rays 
for the Complete Determination of the Structure of Quartz. 
CH. MAUGUIN (Compt. rend., 1921, 173, 719-721).-A discussion 
of the results obtained by radiograms prepared according to Laue's 
method with a consideration of their use in calculating the value 
of the parameters used by Bragg in his definition of the structure 
of quartz. W. G. 

X-Ray and In3i-a-red Investigations of the Molecular 
Structure of Liquid Crystals. J. STEPH. VAN DER LINGEN ( J .  
Franklin Inst., 1921, 192, 511--514).-A thin pencil of X-rays 
has been passed through a thin layer of p-azoxyanisole and the 
pattern produced examined. I n  the case of the solid substance 
irregularly placed spots are observed which indicate that the 
crystalline layer is made up of small crystal units of about 1 mm. 
cross-section. On heating until the p-azoxyanisole is plastic and 
again examining the pattern, it is found that a point pattern is 
obtained which gives no indication of the type of the crystal sym- 
metry. On heating further until the anisotropic liquid is obtained, 
a new type of pattern is observed consisting of a series of faint 
horizontal lines, which are about 1 mm. broad for those lines which 
pass through the central spot ; further off they are fainter, thinner, 
and more closely spaced. If this is due to  diffraction from parallel 
layers of lamellar molecults, the spacing between the molecules 
must be of the order 40 A.U. The absorption spectra of solid, 
anisotropic liquid, and amorphous liquid forms of p-azoxyanisole 
and the ethyl ester of p-azoxycinnamic acid have been examined 
for infra-red light. It is shown that in all cases the spectra are 
alike, hence no change has taken place in the linking of the atoms 
in the molecule. If changes in the space lattices be due to changes 
in the molecules of polymorphous substances, then these changes 
are not due to changes in the radicles, but to a spatial rearrangement 
of the component parts of the molecules. 

The Hydroxyl Rhg. H. T. F. RHODES (Chem. News, 1921, 
123, 249-250).-A continuation of the author's previous work 
on the constitution of crystal hydrates (this vol., ii, 255). In  the 
present paper, the constitution of the molecule of crystalline copper 

T. H. P. 

J. F. S. 
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sulphate is considered. The author considers that  one molecule 
of water differs from the remaining four, because on treating the 
pentahydrate with ammonia, only four molecules of water are 
replaced by ammonia to form the tetra-amminomonohydate of 
copper sulphate, whilst treating the penta-ammino derivative with 
water all five ammino-groups are replaced by water. It is shown 
that, with the exception of a few special cases, the hydrates of salts 
may be classed in four types of different constitution. J. F. S. 

Is there Redissolution of Sodium Chloride in the Presence 
of a Non-congruent Solution submitted to Evaporation 3 
C. RAVEAU (Compt. rend., 1921,173, 772; cf. this vol., ii, 31, 386).- 
A further reply to Rengade (cf. this vol., ii, 93). 

Ionic Synergism. I. Experiments with Congo-rubin. 
L. MICHAELIS and C. TIM~NEZ-DIAZ (Kolloid Zeitsch., 1921, 29, 
184--19O).-It is shown that in all the work on the influence of 
ions on the condition of colloids the influence of the ions of the 
solvent has becn disregarded. Experiments have been carried 
out on solutions of congo-rubin t o  ascertain the influence of a 
number of sodium and potassium salts in the presence of known 
concentrations of hydrogen ions. It is shown that each individual 
type of kation has an action of characteristic strength on the 
condition of a colloid, which may be experimentally determined 
for the hydrogen ion, but can only be determined for the sodium 
or potassium ion by extrapolation for an infinitely small hydrogen- 
ion concentration of the solvent. The hydrogen and sodium or 
potassium ions in mixtures do not influence the activity according 
to an additive law, but rather according to the law that all combina- 
tions of these ions have the same action for which (log ho/h). (log io/i) = 
constant. I n  the equation h is the concentration of hydrogen 
ions and i that  of the alkali ions. The significance of ho and i, 
is seen as follows : if the condition of the reversible colloid solution 
is represented by 2, then, for a mixture of hydrogen ions of con- 
centration h and alkali ions of concentration i, Z=f(h.i.). If to  
change the condition to  x in a definite time, a mixture of hydrogen 
ions, hz, and alkali ions, i,, is necessary. Then h,=lim h, when 
i = O ,  and i,=lim i, when h=O. h, and i, are the asymptotes of 
the hyperbola represented by the equation (log h,/h) . (log i,/i)=k, 
and have the values h,=10-4'm and i,=lO-'". The sodium and 
potassium ions behave in mixtures as though they were of the same 
type. The combination of calcium and hydrogen ions appears to  
follow a similar law to  that  obtaining for the alkali ions. 

Dielectric Constants of Colloidal Solutions. RUDOLF KELLER 
(Kolbid Zeitsch., 1921, 29, 193--196).-The dielectric constant of 
a number of colloidal solutions has been determined by Drude's 
method. It is shown that  solutions of hydrated colloids such as 
gelatin and albumin in certain circumstances exhibit abnormally 
low dielectric constants, whilst colloidal gold solutions have still 
lower values. The colloidal solutions which occur in natural 
organisms and contain electrolytes show occasionally an exceed- 

W. G. 

J. F. S. 
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ingly high dielectric constant. The terms acidic and basic lose 
their classical meanin in non-dissociated and associated solutions, 

dyes, albumin, and amphoteric substances, but also potassium 
hydroxide snd hydrochloric acid in the region of medium dielectric 
constant are somewhat associated, that  is, colloidal; at most they 
are molecular dispersed and not ion dispersed. They obtain the 
sign of their charge, not from their internal chemical constitutive 
propert,ies, but from their relative surface charge toward the dis- 
persion medium. Pot’assium hydroxide in positively charged 
toluidine is to be regarded as electro-negative, whilst hydrochloric 
acid in benzaldehyde is positive. 

since only dissociate f solutions can be acid or basic. Not only 

J. F. S. 

Colloidal Condition of Sparingly Soluble and Slightly 
Soluble Substances in Water and other Solvents : Experi- 
mental Confirmation of Gibbs’s Principle. I. TRAUBE and 
P. KLEIN (Kolloid Zeitsch., 1921, 29, 236--24G).-An examination 
of solutions of sparingly soluble substances such as aqueous solu- 
tions of hydrocarbons, alkyl haloids, higher alcohols and aliphatic 
acids, i-amyl alcohol, i- butyric acid, aniline, m-cresol, lead and 
calcium sulphates, silver chloride, and silver oxalate, by means 
of the Tyndall cone and the ultra-microscope, shows that  the 
whole of such substances are partly or entirely colloidally dissolved. 
It appears to be general that  in the solution of easily-soluble sub- 
stances such as sodium chloride in water the transition from the 
solid homogeneous phase to  the solution takes place in such a 
way that  submicrons exist for a short period in the saturated solu- 
tion. The above is probably true for solvents other than water; 
thus a solution of water in benzene or carbon tetrachloride shows a 
colloidal phase. The very poor surface activity of hydrocarbons 
and alkyl haloids in stalagometric investigations is to be attributed 
t o  the coarse dispersion, The diameter of a larger submicron is 
of the order cm., whilst t h a t  of an individual molecule 
is cm., so that  the surfaces stand in the ratio 10-lo: 
Such substances in solutions as submicrons only show greater 
surface activity, despite the strong Gibbs’s positivity, when they 
are converted into molecules or the densest emulsions. The first 
case is observed with bases such as atropine and acids such as 
nonoic acid, and the second with indifferent narcotics such as 
chloroform. If the Traube narcosis hypothesis is substituted for 
Gibbs’s positivity, then all abnormalities can be explained. It is 
shown by means of the ultramicroscope that surface active sub- 
stances accumulate, in accordance with Gibbs’s principle, at the 
interface, oil-water, air-water, and lecithin-water. The fall of 
concentration increases with the size of the Gibbs’s positivity. 
Gibbs’s negative substances do not show this accumulation, for 
in some cases the concentration decreases in the region of the 
surface. Sparingly soluble benzene derivatives such as xylidine 
and cresol are very highly colloidal, a fact which explains the ease 
with which such substances are adsorbed by charcoal. Investi- 
gation of the cataphoresis of such substances shows that  the colloidal 
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particles of aniline, toluidine, xylidine, octoic acid, and nonoic acid 
migrate to the anode, whilst quinoline migrates to the cathode. 
Preliminary experiments in the adsorption of poisons by the surface 
of cells of blood corpuscles, yeast-cells, and bacteria-cells have been 
made, from which conclusions on the cell-destroying action of these 
substances may be drawn. J. F. S. 

Precipitation of Colloids by Non-electrolytes. PAUL KLEIN 
(Kolloid Zeitsch., 1931, 29, 247-250).-The results of experiments 
on the coagulation of colloids by non-electrolytes are described. 
It is shown that, in the absence of electrolytes, surface active non- 
conductors are able to coagulate negatively-charged colloids (sus- 
pensoids and emulsoids). In  some unpublished work, Traube has 
shown that suspensions of charcoal and sulphur are coagulated by 
surface active non-electrolytes as soon as the water is saturated 
with these substances. The same action is now observed for sols 
of negatively-charged colloids such as arsenic sulphide, albumin, 
gold, silicic acid, and mercury sulphide. In  these cases, coagu- 
lation only takes place when the surface active substance in the 
finest possible state of division in alcohol solution is added to the 
colloid. Electro-positively charged sols such as ferric hydroxide 
and aluminium hydroxide are not coagulated under the above- 
named conditions. The coagulation of albumin by narcotics is 
irreversible as long as any of the narcotic remains adsorbed in the 
albumin. This fact will probably furnish the reason for the 
harmful and sometimes fatal action of narcotics. Coagulation by 
sparingly soluble surface active non-conductors probably takes 
place in two phases. The first phase consists in a reduction of 
the degree of dispersion by mutual coagulation of two colloids, 
whilst the second consists in the adsorption of the larger particles 
on the surface of the separated drops of the non-conductor. This 
view demands that the primarily-formed colloid of the non-conductor 
should have a positive charge. J. F. S. 

Quantitative Methods of Coagulation for Suspensoids. 
FRIEDRICH VINCENZ VON HAHN (Kolloid Zeitsch., 1921, 29, 226- 
236).-Since the stability of suspensoids is determined almost 
entirely by means of the coagulation by electrolytes, by one or 
other of the methods, (a) the drop process (Schulze), (b)  the titra- 
tion process (Linder and Picton), (c) the mixture process, and since 
different investigators using these methods obtain widely differing 
results, the author has investigated these and other methods in 
the case of arsenic sulphide sols. It is shown that the mixture 
process is the most convenient, but the Schulze precipitation method 
has the advantage that very little (5 c.c.) of the sol is required for 
a determination. The titration process is not suitable for quanti- 
tative work, because the rate of addition of the electrolyte has a 
marked influence on the result. The author recommends the use 
of potassium chloride as a normal electrolyte for such determinations. 
Since it is quite possible that the electrolyte coagulation method 
is not suitable in all cases, for example, in the case of very dilute 
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sols or in those cases where chemical combination occurs between 
the sol and the coagulating electrolyte, the author has tested other 
methods of coagulation, which include, (1) the effect of filtration 
on the sol, (2) effect of boiling, and (3) the effect of an electric 
current. Filtration influences a sol in the sense of causing an increase 
of the size of the particles. Particularly in the case of very dilute 
sols is it possible to obtain trustworthy data on the stability of 
the sol by making a partition curve of the sediment obtained from 
a series of successive filtrations. An approximate measure of the 
stability of a sol can be obtained by placing a drop of the sol on a 
filter-paper and measuring the ratio of the radius of the surface 
moistened by the unchanged sol to that of the surface moistened 
by the dispersion medium. This ratio, termed the " capillary 
number," is characteristic of the sol. The boiling test of stability 
is very easily carried out, but the method is not suitable for dilute 
sols, and is on1 to be regarded as a confirmatory test to the electro- 

chemical reaction occurs between the electrolyte and the sol. 
Experiments make it likely that coagulation by boiling depends 
on an adsorption process at the liquid vapour interface. The time 
required by a definite current to effect coagulation of a sol can be 
used as a measure of the stability. J. F. S. 

lyte coagulatio fl method, or as a substitute for this in cases where 

Emulsions. 111. Further Investigations on the Reversal of 
Type by Electrolytes. SHANTI SWARUPA BHATNAGAR (T., 1921, 
119, 1760-1769). 

Graphical Representation of certain Heterogeneous Equi- 
libria. A. C. D. RIVETT (Chem. News, 1921, 123, 251-252).- 
A theoretical paper in which it is shown that the usual method of 
graphical representation of equilibria in binary and ternary hetero- 
geneous systems often expresses relationships which are in oppo- 
sition to the principles of the phase rule. A modified method of 
representation which avoids such anomalies is put forward. 

J. F. S. 

The Oxidation of Ferrous Salts by Potassium Ferricyanide. 
M. HANNIK (Chem. Weekblud, 1921, 18, 615-616).-The experi- 
ments were made with solutions containing O.OO7163 gram-molecule 
of reagent per litre, in presence of concentrated ammonium thio- 
cyanate solutions ; the equilibrium examined was therefore 

The ferric thiocyanate formed or remaining in the solution (the 
equilibrium position was determined from both end-systems) was 
determined colorimetrically. 

The oxidation of the ferrous salt was found to  be almost quanti- 
tative, completely so in presence of excess of either reagent (ferrous 
salt or ferricyanide). The reverse reaction proceeds to a small 
extent only even in the presence of excess of ferrocyanide. I n  the 
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ordinary preparation of Turnbull’s blue, the equilibrium is affected 
by the action of the ferrocyanide formed on the ferrous salt present. 

s. I. L. 

Landolt’s Reaction. 11. Some Reactions Analogous to 
the Landolt Reaction. J. EGGERT and B. SCHARNOW (Zeitsch. 
Elektrochem., 1921, 27, 455-470).-1t was previously found in the 
kinetic investigation of the Landolt reaction, which takes place 
according to the equations, (1)  IO,’+3SO3”=I’+3S0,”, ( 2 )  IO,‘+ 
51’+ 6H’= 3H20 + 3L2, (3) I,+ SO,”+ H,O = S04”+21’+ 2H’, that 
the iodine-ion formation up to the liberation of free iodine takes 
place according to the equation t= 1 /( E 2 - E l )  loge (1 + (E,-kl)x/kla), 
where k, and k, are the reaction constants of (1) and (2) respec- 
tively. The equation T= 1/(k2-k1) . log, k2/k,  holds for the turning 
point where all the sulphite-ion has been used up, that is, where 
x=a. The time of the turning point is therefore independent of 
the concentration of the sulphite-ion, but inversely proportional 
to the concentration of the iodate-ion. The object of the present 
investigation is to  find whether, by employing other reducing agents 
than sulphurous acid, the more general case exists, namely, that in 
which the third partial reaction is also determinative of the time 
of the turning point. For this purpose, the reducing agents 
potassium ferrocyanide, arsenious acid, sodium thiosulphate, and 
hydroxylamine hydrochloride have been examined. It is shown 
that, with respect of the Landolt reaction, reducing agents may 
be divided into two groups; to the first of these, thiosulphate and 
sulphite belong. In  these cases, the third reaction takes place 
more rapidly than the second all through the process, that is, 
a t  the turning point the reducing agent is all used up. Ferrocyanide 
and arsenite constitute the second group, and in these cases the 
third reaction may proceed more slowly than the second, that is, 
at the turning point only a portion of the reducing agent has been 
used. Hydroxylamine is a particular case in which the second 
reaction proceeds more rapidly than the first, and in consequence 
the Landolt effect is not observed. In  the case of the reducing 
agents in the second group, the equation t=l / (E , - -El ) .  loge { f +  
(E2.--k,)x/k,a} again holds, with the difference that a t  the turning 
point x is no longer equal to a but x=na, where n is a fraction 
representing the ratio between the amount of reducing agent used 
to the original quantity added. The experiments with these 
reducing agents show that the time of the turning point is inde- 
pendent of the initial concentration of the reducing agent, but 
inversely proportional to the iodate-ion concentration. Despite 
the fact that the whole of t8he reducing agent has not been used 
at the turning point, the Landolt effect is exhibited. The theory 
of the reaction demands, (1) that n shall be constant, (2) that the 
constants El and E,  shall be proportional to the iodate-ion concentra- 
tion, and (3) that the velocities a t  the turning point are proportional, 
(a)  for constant iodate-ion concentration, to the ferrocyanide-ion 
concentration, and ( b )  for constant ferrocyanide-ion concentration, 
to the iodate-ion concentration. These demands are fulfilled in 
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the case of ferrocyanide-ion and arsenite-ion. Whilst the constants 
k, and k, are of the same order in the ferrocyanide reaction, the 
mean relationship k2/k, is 8 . 4 ~  10-3 in the arsenite reaction, that  
is, the second reaction is 8000 times as rapid as the first. I n  the 
reaction between the iodate-ion and the thiosulphate-ion, the 
main reaction products are the sulphate-ion and the tetrathionate- 
ion, which demands a new method of calculating k, and k, and 
furnishes a new confirmation of the theory. Along with the ions 
named, an undetermined oxidation product of the thiosulphate 
is produced which reacts slowly with iodine to form sulphate. I n  
consequence of the small amount (1.2%) of this product, the 
mechanism of the reaction is only slightly influenced. I n  the 
reaction between the iodate-ion and the hydroxylamine-ion, iodine 
is separated on mixing the reagents, but the blue coloration of 
the starch only takes place when the velocity of reaction SNH,*OH'+ 
21,=N2O+H,O+6H'+41' has become great enough to raise the 
iodine concentration to  gram per litre, that  is, to the smallest 
amount recognisable by starch solution. The delayed blue colora- 
tion does eventually appear even in this case, but for quite other 
reasons, so that  this reaction cannot be included in either of the 
other groups. J. F. S. 

Intra-molecular Energy during Combustion. W. T. DAVID 
(Phil. Mug., 1921, [vi], 42, 868-870; cf. A., 1920, ii, 82, 731; 
this vol., ii, 85).-A continuation of previously published work. 
I n  the present paper, the pre-pressure period and the explosion 
period of coal gas explosions are considered. The pre-pressure 
period is the interval between the time at which the igniting spark 
passes and that  when the pressure commences to  rise. I n  this 
interval, a considerable amount of gentle ignition occurs, but 
there is no rise of pressure. In the cases considered, the number 
of molecules after explosion is about 3% less than before com- 
bustion, consequently the translational energy of the freshly- 
formed molecules during this period is not greater than that  of 
the molecules before ignition. There is no appreciable radiation 
emitted in this period. I n  the early stage of the explosion period, 
the pressure rises slowly, indicating that  combustion is proceeding 
slowly and a small but appreciable radiation is emitted. The 
radiation of longer wave-length up  to  about 11 p is emitted first, 
and then is accompanied by radiation of shorter wave-length. 
This is attributed t o  a moderated combustion being succeeded by 
a more vigorous combustion. In the later stages of the combustion 
period, combustion proceeds more violently, as is evidenced by a 
rapid rise in pressure, and in this period the ratio of infra-red 
radiation transmitted through quartz (up to  3.5 p)  t o  that  trans- 
mitted through fluorite (up to 1 1 . 0 ~ )  is 0.55 for a 15% coal-gas 
mixture, 0-52 for a 124% mixture, and 0.46 for a 10% mixture. 
These results show that  the more vigorous the combustion the greater 
the proportion of short infra-red radiation emitted and therefore 
the greater the proportion of energy acquired during this period 
by the vibratory degrees of freedom corresponding with the short 
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wave-length radiation relatively to that acquired by those degrees 
corresponding with radiation of greater wave-length. 

J. F. S. 

The Limiting Pressure of Autoxidation. W. P. JORISSEN 
(Rec. trau. chirn., 1921, 40, 539-541; cf. A., 1919, ii, 62; this vol., 
ii, 99).-A critical review of the conclusions drawn by Weiser and 
Garrison (this vol., ii, 248) in which it is pointed out that as 
Centnerszwer (A., 1913, ii, 1052) has shown that phosphorus 
volatilises into pure oxygen at ordinary pressures, the explanation 
of the limiting pressure put forward by these investigators is not 
valid. An alternative interpretation of their seventh experiment 
is given, which is consistent with the author's conception of limiting 
pressure. H. J. E. 

The Rate of Hydrolysis of Methyl Acetate by Hydrochloric 
Acid in Solutions containing Sucrose. GEORGE JOSEPH 
BURROWS (T., 1921,119, 1798-1802). 

Catalysis [of the Decomposition] of Hydrogen Peroxide 
by Colloidal Manganese Dioxide. A. LOTTERMOSER and R. 
LEHMANN (Kolloid Zeitsch., 1921, 29, 250-260).-The velocity of 
decomposition of hydrogen peroxide by colloidal manganese 
dioxide in the presence of a number of neutral salts and bases has 
been examined a t  30". The manganese dioxide was prepared in 
the hydrogen peroxide solution by the action of an alkali hydroxide 
on potassium permanganate. It is shown that the reaction is very 
sensitive to accidental impurities, and also that the velocity depends 
on the order in which the reagents are added to the water in which 
the reaction takes place. In  the present experiments, the reagents 
were added in the order : hydrogen peroxide, potassium perman- 
ganate, alkali. The electrolyte the influence of which is being 
studied was always added to  the water before the reacting sub- 
stances. The assumption that the increase in the velocity con- 
stants is to  be explained by the formation and subsequent decom- 
position of a hydrogen peroxide salt could not be confirmed. 
The influence of the kations of the added salts, which all have the 
same anion, follows the lyotrope series Ba" > Sr" > Ca" > Na' > 
K*>Li', in which Ba" accelerates the reaction to the greatest 
extent and Li' retards it the most. At .higher concentrations, 
barium falls after calcium. Mg" and NH,', on account of the 
reduction of the hydroxyl ion which they produce, strongly retard 
the reaction. J. F. S. 

Catalytic Hydrogenation of Organic Compounds by Base 
Metals at the Atmospheric Temperature. V. Influence of 
the Nature and Position of the Halogens in Organic Haloid 
Compounds on the Removal of Halogen by Catalytic Hydro- 
genation. C. KELBER (Ber., 1921, 54, [ B ] ,  2255-2260).-The 
rate of absorption of hydrogen by a solution of a gram-millimol 
of the substance in an excess of aqueous potassium hydroxide 
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solution in the presence of 3 grams of nickel catalyst has been 
examined in the cases of chloro-, bromo-, or iodo-acetic acids, 
phenylchloroacetic, phenylbromoacetic, a- bromopropionic, 0-, m-, 
and p-chloro-, bromo-, and iodo-benzoic acids, 0-, m-, and p-cliloro- 
phenol, 0- and p-bromophenol, p-iodophenol, and the chloro- 
cresols. The rate of removal of the halogen by catalysis increases 
with increasing atomic weight of the halogen, and is in general 
more readily effected with aromatic than with aliphatic com- 
pounds. The distinction between the two classes of compound 
is less obvious with increasing atomic weight of the halogen. I n  
aromatic compounds in which a second substituent is present, the 
halogen atom in the ortho-position is least readily and that in the 
para-position most easily replaced by hydrogen. 

Formation of Elements and Structure of the Atomic 
Nucleus. EMIL KOHLWEILER (Physikal. Zeitsch., 1921, 22, 243- 
246).-A theoretical paper in which, on the basis of the hypothesis 
previously put forward by the author (A., 1920, ii, 610, 615, 744), 
and certain emendations necessitated by the recent work of Aston 
and Rutherford, the author draws up tables of the possible isotopes 
of many of the elements up to chromium. The atomic mass of the 
various elements is calculated and found generally to a,gree well 
with the accepted experimental values. 

H. W. 

J. F. S. 

The Structure of the Static Atom. IRVING LANGMUIR (Sciexce, 
1921, 53, 290-293).-Mathematical. Stability is obt'ained by 
the assumption of a repulsive force Pq= ( n h / 2 ~ ) ~ i [ (  1 /m)+ (1 /M)]/?} 
between an electron of charge e and mass m, and a nucleus of 
charge Ze and mass 31, where n is an integer denoting the quantum 
state of the electron, The important consequences of Bohr's 
theory all follow from this one also, and the present theory is 
much simpler when applied to poIyelectronic arrangements. 

CHEMICAL ABSTRACTS. 

The Structure of the Helium Atom. IRVIKG L A N G M U ~  
(Physical Rev., 1921, 17, 339-353 ; cf. A., 1920, ii, 656).-Besides 
the semi-circular model of the helium atom developed in the paper 
referred to, the author here develops a double circle model in which 
the two electrons move in 6wo separate, parallel, circular orbits. 
This model, however, is unstable, and the ionising potential, com- 
puted by applying the quantum theory, is negative. Moreover, 
the magnetic moment is not zero. The behaviour of the semi- 
circular model is analysed in greater detail than in the preceding 
paper. I n  the case of coupled electrons the quantum theory 
should be applied, not to  the momentum of the individual electrons 
according to the relation J p d q = h / 2 ~ ,  but rather to  the momentum 
which, by being relayed from one electron to  another, passes in 
each direction around the nucleus. CHEMICAL ABSTRACTS. 

The Dimensions of Atoms and Molecules. W. L. BRAGG 
and H. BELL (Nature, 1921, 107, 107).-When estimates are made 
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from crystal data and from viscosity data of the diameters of the 
outer electron shell of the inert gases, the results do not show 
numerical agreement, but the difference between the two estimates 
is almost constant; that  is, the increase in the size of the atom 
as each successive electron shell is added is nearly the same (except 
in the case of neon), whether measured by viscosity or by crystal 
data. It is indicated that (a)  the elements a t  the end of any one 
period in the periodic table are very nearly identical as regards 
the diameters of their outer electron shells, and ( b )  in passing from 
one period to  the next there is a definite increase in the dimensions 
of the outer electron shell. Measurements of the infra-red absorp- 
tion spectra of hydrogen fluoride, hydrogen chloride, and hydrogen 
bromide lead to the same conclusions. It appears that  the forces 
binding the atoms together are localised at that part of the electron 
shell where linking takes place. A. A. E. 

Molecular Structure and Energy. J. R. PARTIKGTON (Nature, 
1921, 107, 172).-The models postulated by Lewis and Langmuir, 
and supported by Rankine’s viscosity data, for the molecules of 
certain halogens, nitrogen, nitrous oxide, nitric oxide, and carbon 
dioxide, are not in agreement with the specific heats of these gases. 

A. A. E. 

Molecular Structure and Energy. A. 0. RANKINE (Nature, 
1921,107,203 ; cf. preceding abstract).-A criticism of Partington’s 
views on the apparent discrepancy between Lewis’s and Lqng- 
muir’s models and specific heat measurements. Even if the 
necessity for revising earlier ideas of energy partition on the basis 
of the quantum theory is entirely left out of account, it is pointed 
out that  the nitrogen molecule is not spherically symmetrical in 
the same sense as are the atoms of the inert gases, there being two 
separate massive nuclei instead of one. Further, it is suggested 
that  the nuclei of all polyatomic molecules may be capable of 
vibration to  and fro. A. A. E. 

Isotopes : their Number and Classification. WILLIAM D. 
HARKINS (Nature, 1921,107, 202-203; cf. this vol., ii, 445, 582).- 
The author’s theory of nuclear building is supported by the observa- 
tion that elements of even atomic number consist of more than 
twice as many isotopes as elements of odd atomic number. I n  
nearly all atoms the number of positive electrons and the number 
of negative electrons are even, whilst the atomic number is even 
in 89% of the atoms in the surface of the earth and in 98% of 
those in meteorites. Most atom nuclei have the formula (p2e)M, 
where M is an even number. It is proposed to classify atoms 
according to  their isotopic number, n, which when added to twice 
the atomic number gives the atomic weight. The value n may be 
defined as the number of neutrons (pe)  which would have to  be 
added to the atom of the same atomic number, but of zero isotopic 
number, to  give the composition of the nucleus. Thus the formula 
of any nucleus would be (p2e)M(pe),. The isotopic numbers of 
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elements of even atomic number are mostly even, whilst those of 
odd atomic number are mostly odd. Graphs showing the relation 
between the isotopic numbers of elements and their abundance in 
the earth’s crust or in meteorites exhibit well-defined, almost 
identical, maxima and minima. 

Alteration of the Basis of the Atomic Weights and De- 
cennial Revision of the Atomic Weight Table. G. ODDO 
(Gazzetta, 1921, 51, ii, 161--168).-The history of the controversy 
concerning the use of the H=l  or the 0=16 basis for the calcula- 
tion of the atomic weights of the elements is outlined, and it is 
pointed out that  the values for the ratio 0 : H obtained by Stas 
(15-84-1588), Keiser (1887), Cooke and Richards, Rayleigh (1889 
and 1892), Noyes (1889), Dittmar and Henderson, Morley, Leduc, 
Thomsen, Berthelot, Keiser (1898), Rayleigh (19O4), Guye and 
Mallet and Noyes (1908) lie between the limits 15-87 and 15.89. 
Since the value of this ratio is so accurately known, the author 
suggests that  the use of atomic weights referred to the basis 0 = 1 6  
be abandoned. Arguments are also advanced against frequent 
revision of the atomic weights and the plea made that such revision 

A. A. E. 

be effected at ten-year ini%rvals from the present year. 
T. H. P. 

The New International Commission on Chemical Elements. 
BOHUSLAV BRAUNER (Chem. News, 1921, 123, 230--232).-The 
author recommends to the New International Commission that  the 
term “ atomic masses ” be used only for the whole numbers of the 
isotopes B as determined by the physical (Aston’s) method, and 
that  the term “ atomic weights ” be applied to the numbers obtained 
by chemical methods, no distinction being made between pure 
elements, mixtures of isotopes, or single isotopes. He also proposes 
to  call the sub-committee of the “ International Commission on 
Chemical Elements ” a “ Sub-Committe for Atomic Weights.” 

w. P. s. 
Valency and Co-ordination. SAMUEL HENRY CLIFFORD BRIGGS 

(T., 1921,119, 1876-1879). 

Lecture Experiments on the Kinetics of Reactions in Solu- 
tions (Applied to the Landolt Reaction). J. EGGERT and B. 
SCHARNOW (Ber., 1921, 54, [ B ] ,  2521--2525).-The authors describe 
a series of eleven experiments on the reaction expressed by Landolt 
as the equations : IO,’+ 3SO3”=I’+3SO,’’, 10,’+51’+6H’=31,+ 
3H20 and 3I2+3S0,”+3H2O=6I’+6H’+3SO4’’. The results 
obtained demonstrate the characteristic properties of the kinetics 
of coupled reactions with reference to  the influence of the con- 
centration of the components and to  the action of catalysts. 

T. H. P. 
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